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�7�K�H���$�J�U�D�U�L�D�Q���.�L�W�F�K�H�Q���L�V���D���F�H�O�H�E�U�D�W�L�R�Q���R�I���S�U�R�Y�H�Q�D�Q�F�H���W�K�U�R�X�J�K���J�U�R�Z�L�Q�J�����W�H�D�F�K�L�Q�J���D�Q�G
�G�L�Q�L�Q�J�����H�Q�F�R�P�S�D�V�V�L�Q�J���D���F�R�R�N�L�Q�J���V�F�K�R�R�O�����D�Q���D�Z�D�U�G���Z�L�Q�Q�L�Q�J���U�H�V�W�D�X�U�D�Q�W���D�Q�G���D�Q���R�X�W�G�R�R�U
�N�L�R�V�N���D�O�O���F�H�Q�W�U�H�G���D�U�R�X�Q�G���W�K�H���K�H�D�U�W���R�I���W�K�H���H�Q�W�H�U�S�U�L�V�H�����W�K�H���Z�D�O�O�H�G���N�L�W�F�K�H�Q���J�D�U�G�H�Q����

�7�K�H���$�J�U�D�U�L�D�Q���.�L�W�F�K�H�Q���Z�D�V���I�R�X�Q�G�H�G���L�Q�������������Z�K�H�Q���F�R���I�R�X�Q�G�H�U�V���5�R�G�Q�H�\���' �X�Q�Q���D�Q�G
�6�Î�Y�H�U�L�Q�H���' �H�P�D�Q�H�W���R�S�H�Q�H�G���W�K�H���F�R�R�N�L�Q�J���V�F�K�R�R�O���D�Q�G���I�D�U�P���Z�L�W�K�L�Q���W�K�H�L�U���K�R�P�H���L�Q���W�K�H���2�O�G
�6�F�K�R�R�O�K�R�X�V�H���L�Q���/�D�F�K�O�D�Q�����7�D�V�P�D�Q�L�D�����,�W���Z�D�V���E�R�U�Q�H���I�U�R�P���D���O�R�Q�J�L�Q�J���W�R���F�R�Q�Q�H�F�W���E�D�F�N���W�R���W�K�H
�H�D�U�W�K�����D�Q�G���W�R���J�U�R�Z���D�Q�G���F�R�R�N���D�X�W�K�H�Q�W�L�F���I�R�R�G���Z�L�W�K���U�H�D�O���L�Q�J�U�H�G�L�H�Q�W�V����

�7�K�H���Q�H�[�W���F�K�D�S�W�H�U���L�Q���W�K�H���$�J�U�D�U�L�D�Q���M�R�X�U�Q�H�\���E�H�J�D�Q���L�Q�������������D�I�W�H�U���5�R�G�Q�H�\���D�Q�G���6�Î�Y�H�U�L�Q�H
�I�H�O�O���L�Q���O�R�Y�H���Z�L�W�K���W�K�H���E�H�D�X�W�L�I�X�O���%�U�R�Q�W�H���E�X�L�O�G�L�Q�J���L�Q���Q�H�D�U�E�\���1�H�Z���1�R�U�I�R�O�N�
�V���: �L�O�O�R�Z���&�R�X�U�W����
�W�K�H���W�R�Z�Q�
�V���R�O�G���P�H�Q�W�D�O���D�V�\�O�X�P�����: �L�W�K���Y�D�V�W���H�[�S�D�Q�V�L�Y�H���V�S�D�F�H�����O�D�U�J�H���Z�L�Q�G�R�Z�V���D�Q�G���K�L�J�K
�F�H�L�O�L�Q�J�V���O�L�Q�H�G���Z�L�W�K���W�K�H���R�U�L�J�L�Q�D�O���S�U�H�V�V�H�G���P�H�W�D�O�����W�K�H���E�X�L�O�G�L�Q�J���E�H�J�J�H�G���W�R���E�H���I�L�O�O�H�G���Z�L�W�K
�G�L�Q�H�U�V�����7�K�H���$�J�U�D�U�L�D�Q���.�L�W�F�K�H�Q���U�H�V�W�D�X�U�D�Q�W���Z�D�V���E�R�U�Q���L�Q���-�X�Q�H������������

�7�K�H���N�L�R�V�N���R�S�H�Q�H�G���L�Q�������������D�V���D���F�D�V�X�D�O���R�X�W�G�R�R�U���I�R�R�G���R�I�I�H�U�L�Q�J�����V�W�L�O�O���X�W�L�O�L�V�L�Q�J���W�K�H���D�P�D�]�L�Q�J
�S�U�R�G�X�F�H���L�Q���S�D�V�W�U�L�H�V�����F�D�N�H�V�����V�D�Q�G�Z�L�F�K�H�V���D�Q�G���V�D�O�D�G�V�����7�K�H���Y�L�E�H���R�Q���W�K�H���I�U�R�Q�W���O�D�Z�Q���L�V���S�L�F�Q�L�F
�W�D�E�O�H�V���D�Q�G���U�X�J�V�����Z�L�W�K���G�R�J�V���D�Q�G���F�K�L�O�G�U�H�Q���L�Q���H�T�X�D�O���P�H�D�V�X�U�H���V�R�D�N�L�Q�J���X�S���W�K�H���V�X�Q�V�K�L�Q�H��

�,�Q���������������W�K�H���F�R�R�N�L�Q�J���V�F�K�R�R�O���U�H�O�R�F�D�W�H�G���I�U�R�P���5�R�G�Q�H�\���D�Q�G���6�Î�Y�H�U�L�Q�H�
�V���I�D�U�P���W�R���W�K�H���%�U�R�Q�W�H
�E�X�L�O�G�L�Q�J���D�W���: �L�O�O�R�Z���&�R�X�U�W�����M�R�L�Q�L�Q�J���W�K�H���U�H�V�W�D�X�U�D�Q�W���D�Q�G�����N�L�R�V�N���L�Q���D���Q�H�Z�O�\���F�R�Q�V�W�U�X�F�W�H�G���Z�L�Q�J
�R�I���W�K�H���E�X�L�O�G�L�Q�J���Z�L�W�K���D���S�X�U�S�R�V�H���E�X�L�O�W���N�L�W�F�K�H�Q����

�7�K�H���I�L�Q�D�O���S�L�H�F�H���R�I���W�K�H���S�X�]�]�O�H���L�V���W�K�H���N�L�W�F�K�H�Q���J�D�U�G�H�Q�����O�R�F�D�W�H�G���M�X�V�W���P�H�W�U�H�V���E�H�K�L�Q�G���W�K�H
�%�U�R�Q�W�H���E�X�L�O�G�L�Q�J�����7�K�H���J�D�U�G�H�Q���L�Q�I�R�U�P�V���H�Y�H�U�\���D�V�S�H�F�W���R�I���W�K�H���R�S�H�U�D�W�L�R�Q�����G�L�F�W�D�W�L�Q�J���W�K�H���P�H�Q�X
�D�W���W�K�H���N�L�R�V�N�����U�H�V�W�D�X�U�D�Q�W���D�Q�G���F�R�R�N�L�Q�J���V�F�K�R�R�O�������,�W���V�H�U�Y�H�V���D�V���D���V�S�D�F�H���I�R�U���O�H�D�U�Q�L�Q�J�����L�Q�V�L�J�K�W
�D�Q�G���L�Q�V�S�L�U�D�W�L�R�Q�����Z�K�H�U�H���Y�L�V�L�W�R�U�V���F�D�Q���W�D�N�H���J�D�U�G�H�Q���W�R�X�U�V�����F�R�R�N�L�Q�J���F�O�D�V�V���J�X�H�V�W�V���J�D�W�K�H�U
�L�Q�J�U�H�G�L�H�Q�W�V���I�R�U���W�K�H���G�D�\���R�U���Z�K�H�U�H���N�H�H�Q���J�D�U�G�H�Q�H�U�V���J�D�U�Q�H�U���N�Q�R�Z�O�H�G�J�H���G�X�U�L�Q�J
�Z�R�U�N�V�K�R�S�V��
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�5�R�G�Q�H�\���' �X�Q�Q�����&�R���)�R�X�Q�G�H�U���D�Q�G���(�[�H�F�X�W�L�Y�H���&�K�H�I
5RGQH\ �ZRUNHG�XQGHU�7HWVX\D�: DNXGD�DW�WKH�6\GQH\ �UHVWDXUDQW�7HWVX\D
V�EHIRUH�PRYLQJ�LQWR�IRRG�PHGLD��ZRUNLQJ�DV
D�IRRG�UHVHDUFKHU�IRU�WKH�%HWWHU�+RPHV�DQG�* DUGHQV�WHOHYLVLRQ�SURJUDP�DQG�DV�IRRG�HGLWRU�RI�* RXUPHW�7UDYHOOHU
PDJD]LQH�IURP�� � � � �� � � � ��,Q�RUGHU�WR�LQGXOJH�KLV�SDVVLRQ�IRU�JURZLQJ�IUXLW�DQG�YHJHWDEOHV��UDLVLQJ�SLJV��PLONLQJ�JRDWV�DQG
NHHSLQJ�KRQH\ �EHHV��5RGQH\ �DQG�6Î YHULQH��PRYHG�WR�7DVPDQLD�WR�RSHQ�7KH�$JUDULDQ�. LWFKHQ�&RRNLQJ�6FKRRO�LQ
/ DFKODQ��' HUZHQW�9DOOH\ �LQ�� � � � ��,Q�� � � � ��LW�ZDV�YRWHG�DV�$XVWUDOLD
V�k* UHDWHVW�* RXUPHW�)RRG�( [ SHULHQFHy�E\ �$XVWUDOLDQ
7UDYHOOHU�0 DJD]LQH�
,Q�-XQH�� � � � ��5RGQH\ �DQG�6Î YHULQH�RSHQHG�7KH�$JUDULDQ�. LWFKHQ�UHVWDXUDQW�LQ�QHDUE\ �1 HZ�1 RUIRON
V�: LOORZ�&RXUW
SUHFLQFW��-XVW�IRXU�PRQWKV�DIWHU�RSHQLQJ��WKH�UHVWDXUDQW�ZDV�DZDUGHG�WZR�KDWV�DQG�YRWHG�%HVW�5HJLRQDO�5HVWDXUDQW�LQ
$XVWUDOLD�E\ �)DLUID[ �LQ�WKH�1 DWLRQDO�* RRG�)RRG�* XLGH��5RGQH\ �KDV�DXWKRUHG�WZR�ERRNV�ZLWK�3HQJXLQ�5DQGRP�+RXVH
$XVWUDOLD�XQGHU�LWV�/ DQWHUQ�LPSULQW��HQWLWOHG�7KH�$JUDULDQ�. LWFKHQ�DQG�7KH�7UXIIOH�&RRNERRN�

�6�p�Y�H�U�L�Q�H���' �H�P�D�Q�H�W�����&�R���)�R�X�Q�G�H�U���D�Q�G���* �H�Q�H�U�D�O���0 �D�Q�D�J�H�U
: LWK�D�GLYHUVH�EDFNJURXQG�LQ�KRVSLWDOLW\ �PDQDJHPHQW��FRUSRUDWH�DIIDLUV�DQG�ZDVWH�PDQDJHPHQW��6Î YHULQH
V�XQLTXH�DQG
GLPHQVLRQDO�VNLOOVHW�KDV�EHHQ�SLYRWDO�LQ�VKDSLQJ�7KH�$JUDULDQ�. LWFKHQ
V�VXFFHVV�VWRU\ ��: KHQ�5RGQH\ �DQG�6Î YHULQH
UHORFDWHG�WR�7DVPDQLD�LQ�� � � � ��IXHOOHG�ZLWK�DPELWLRQ�DQG�D�GHGLFDWLRQ�WR�WKHLU�GUHDPV��6HYHULQH
V�SULRU�JUDQW�ZULWLQJ
H[ SHULHQFH�ZDV�FUXFLDO�LQ�HVWDEOLVKLQJ�WKH�RULJLQDO�FRRNLQJ�VFKRRO�DW�/ DFKODQ�DQG�ODWHU��WKH�UHVWDXUDQW�VLWH�DW�WKH�KLVWRULF
: LOORZ�&RXUW�EXLOGLQJ�LQ�1 HZ�1 RUIRON�WKDW�LV�QRZ�DFFRPSDQLHG�E\ �WKH�QHZO\ �GHYHORSHG�FRRNLQJ�VFKRRO�DQG�D�RQH�DFUH
ZDOOHG�NLWFKHQ�JDUGHQ��
6Î YHULQHjV�FRPPLWPHQW�WR�7KH�$JUDULDQ�. LWFKHQ�KDV�UHPDLQHG�UHVROXWH�WKURXJKRXW�WKH�SDVW�� � �\HDUV��DFWLYHO\
RYHUVHHLQJ�WKH�GD\ �WR�GD\ �RSHUDWLRQV�RI�WKH�FRRNLQJ�VFKRRO��UHVWDXUDQW��DQG�NLRVN��
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�/ �D�X�U�D���&�X�W�K�E�H�U�W�����5�H�V�W�D�X�U�D�Q�W���0 �D�Q�D�J�H�U
/ DXUD�KDV�WKH�NLQG�RI�SHUVRQDOLW\ �WKDW�H[ FHOV�LQ�WKH�KRVSLWDOLW\ �LQGXVWU\ ���DQ�LQQDWH�QDWXUH�WR�DQWLFLSDWH�JXHVWVj�QHHGV
EHIRUH�HYHQ�WKH\ �NQRZ�WKHP��DQG�WR�GHOLYHU�VHUYLFH�ZLWK�D�IXQ�DQG�HQHUJHWLF�VW\OH�
+DYLQJ�KRQHG�KHU�KRVSLWDOLW\ �VNLOOV�LQ�D�QXPEHU�RI�YHQXHV�LQ�+REDUW��/ DXUD�KDV�ZRUNHG�DW�7KH�$JUDULDQ�. LWFKHQ�IRU
VHYHUDO�\HDUV��VWDUWLQJ�DV�D�VHFWLRQ�ZDLWHU�DQG�ZRUNLQJ�XS�WR�5HVWDXUDQW�0 DQDJHU�DV�KHU�GHGLFDWLRQ��ZRUN�HWKLF�DQG
OHDGHUVKLS�VNLOOV�VKRQH�WKURXJK��6KH�OHDGV�DQ�H[ FHSWLRQDO�WHDP�RI�KRVSLWDOLW\ �SURIHVVLRQDOV�ZLWK�JHQXLQH�FDUH�DQG
LQIHFWLRXV�HQWKXVLDVP�WR�GHOLYHU�VPRRWK��XQSUHWHQWLRXV�VHUYLFH��
�

�6�W�H�S�K�H�Q���3�H�D�N�����+�H�D�G���&�K�H�I
6WHSKHQ�FDPH�WR�7KH�$JUDULDQ�. LWFKHQ�LQ�� � � � �DIWHU�KH�VDZ�DQ�RSSRUWXQLW\ �WR�IRFXV�KLV�FRRNLQJ�RQ�ZKDW�KH�LV�PRVW
SDVVLRQDWH�DERXW��KLJK�TXDOLW\ �LQJUHGLHQWV�IURP�ORFDO�SURGXFHUV��+H�TXLFNO\ �VWHSSHG�LQWR�WKH�UROH�RI�+HDG�&KHI�ZKHUH
KH�KDV�EHHQ�DEOH�WR�HVWDEOLVK�FORVH�ZRUNLQJ�UHODWLRQVKLSV�ZLWK�7DVPDQLDQ�SURGXFHUV�DQG�JURZHUV�EULQJLQJ�ORFDO
LQJUHGLHQWV�WR�WKH�IRUHIURQW�RI�KLJK�TXDOLW\ �GLQLQJ�LQ�7DVPDQLD�
6WHSKHQ�JUHZ�XS�LQ�WKH�1 RUWKHUQ�5LYHUV�LQ�1 6: �DQG�WUDLQHG�DV�D�&KHI�LQ�VHYHUDO�KLJK�HQG�UHVWDXUDQWV��$ �VWLQW�LQ
/ RQGRQ�VDZ�KLP�ZRUNLQJ�DW�3D[ WRQ�: KLWILHOG�&KHHVHPRQJHUV�ZKHUH�KLV�SDVVLRQ�IRU�VPDOO�VFDOH�GDLU\ �SURGXFWLRQ�EHJDQ�
7KLV�SDVVLRQ�KDV�EHHQ�LQVWUXPHQWDO�LQ�EXLOGLQJ�WKH�LQ�KRXVH�FKHHVH�SURJUDP�DW�7KH�$JUDULDQ�. LWFKHQ��VRPHWKLQJ�WKH
WHDP�DUH�SURXG�WR�RIIHU�WR�HYHU\ �UHVWDXUDQW�JXHVW��6WHSKHQ�DOVR�WHDFKHV�FKHHVH�PDNLQJ�FODVVHV�DW�WKH�FRRNLQJ�VFKRRO�
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�$�O�H�[���. �H�H�Q�H�����%�H�Y�H�U�D�J�H���0 �D�Q�D�J�H�U
%HYHUDJH�0 DQDJHU�$OH[ �. HHQHjV�WDOHQW��DPRQJ�RWKHU�WKLQJV��OLHV�LQ�FUHDWLQJ�LQQRYDWLYH��SURGXFH�GULYHQ�GULQNV��IURP
XQLTXH�FRFNWDLOV�WR�QRQ�DOFRKROLF�EHYHUDJHV��$OH[ �FDUHIXOO\ �FUDIWV�WKHVH�GULQNV�IURP�ZLOG�IRUDJHG�KHUEV��SODQWV�DQG
IORZHUV�DQG�SURGXFH�JURZQ�LQ�WKH�NLWFKHQ�JDUGHQ��$ �VHOHFWLRQ�RI�MXLFHV��IHUPHQWV�DQG�EUHZV�FUHDWH�D�QRQ�DOFRKROLF
EHYHUDJH�VHOHFWLRQ�WR�SDLU�ZLWK�WKH�PHQX�WKDW�LV�HYHU\ �ELW�DV�LQWHUHVWLQJ�DV�WKH�DOFRKROLF�VHOHFWLRQ��
$OH[ 
V�GHHS�SDVVLRQ�IRU�KRVSLWDOLW\ ��GHYHORSHG�IURP�D�ORYH�RI�WUDYHOOLQJ��DOORZV�KLP�WR�GUDZ�LQVSLUDWLRQ�IURP�GLQLQJ�DW
VRPH�RI�WKH�EHVW�UHVWDXUDQWV�DURXQG�WKH�ZRUOG�WR�FUHDWH�D�PHPRUDEOH�H[ SHULHQFH�IRU�JXHVWV��$W�7KH�$JUDULDQ�. LWFKHQ�
$OH[ �FDUHIXOO\ �FXUDWHV�WKH�EHYHUDJH�RIIHULQJ��VHHNLQJ�WR�ZRUN�ZLWK�DQG�SURPRWH��ORFDO�DQG�LQWHUVWDWH�ZLQHULHV��EUHZHULHV
DQG�GLVWLOOHULHV�WKDW�DOLJQ�ZLWK�7KH�$JUDULDQ�. LWFKHQ�SKLORVRSK\ �RI�FDULQJ�IRU�WKH�ODQG�DQG�DOORZLQJ�WKH�EHYHUDJHV�WR�EH
XQDGXOWHUDWHG�DQG�WKH�SURGXFH�VKLQH�WKURXJK�

�0 �L�W�F�K���7�K�L�H�V�V�H�Q�����+�H�D�G���* �D�U�G�H�Q�H�U
+HDG�* DUGHQHU�DW�7KH�$JUDULDQ�. LWFKHQ��0 LWFK�7KLHVVHQ�KDV�D�WDQJLEOH�SDVVLRQ�IRU�ZRUNLQJ�RXWGRRUV�DQG�QXUWXULQJ
SODQWV��FRPLQJ�IURP�D�ORQJ�OLQH�RI�DSSOH�IDUPHUV�IURP�WKH�+XRQ�9DOOH\ ���0 LWFK�FRPHV�WR�JDUGHQLQJ�DIWHU�\HDUV�ZRUNLQJ�DV
D�TXDOLILHG�FKHI��+LV�LQWHUHVW�LQ�TXDOLW\ ��ORFDO�IRRG�DQG�UHJHQHUDWLYH�IDUPLQJ�OHG�KLP�WR�ZRUNLQJ�ZLWK�IDUPLQJ�OHJHQG�7RQ\
6FKHUHU�RI�5RFN\ �7RS�)DUP��)RU�DOPRVW�IRXU�\HDUV�KH�ZDV�PHQWRUHG�E\ �DQG�ZRUNHG�FORVHO\ �ZLWK�7RQ\ ��OHDUQLQJ�PDQ\
DVSHFWV�RI�PHFKDQLFDO�DQG�KDQG�VFDOH�PDUNHW�JDUGHQLQJ��
0 LWFK�LV�D�QDWXUDO�WHDFKHU��KRQHG�ZKLOVW�ZRUNLQJ�DV�D�. LWFKHQ�DQG�* DUGHQ�6SHFLDOLVW�ZLWKLQ�WKH�0 2 1 $�� � �&DUURW�* DUGHQ
SURMHFW��DQ�LQLWLDWLYH�WKDW�FRQQHFWV�SULPDU\ �VFKRROV�ZLWK�ORFDO�IRRG�SURGXFWLRQ��0 LWFK�EULQJV�KLV�JUHDW�WHDFKLQJ�VNLOOV�WR�WKH
NLWFKHQ�JDUGHQ�WRXUV�ZKHUH�KLV�SDVVLRQ�LV�XQGHQLDEOH��0 LWFK
V�GHHSHVW�LQWHUHVW�OLHV�LQ�EXLOGLQJ�KHDOWK\ �ELRORJLFDO�V\VWHPV�
ZKLFK�DUH�SURGXFWLYH��EXW�DUH�DOVR�UHVWRUDWLYH�DQG�VXVWDLQDEOH��DQ�DSSURDFK�KH�KDV�ZRYHQ�LQWR�WKH�GHVLJQ�RI�WKH�NLWFKHQ
JDUGHQ�RI�7KH�$JUDULDQ�. LWFKHQ��
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